As is well known, operations on one particle of an Einstein-Podolsky-Rosen (EPR) pair cannot influence the marginal statistics of measurements on the other particle. We characterize the set of states accessible from an initial EPR state by one-particle operations and show that in a sense they allow two bits to be encoded reliably in one spin-2 particle: One party, "Alice, " prepares an EPR pair and sends one of the particles to another party, "Bob, " who applies one of four unitary operators to the particle, and then returns it to Alice. By measuring the two particles jointly, Alice can now reliably learn which operator Bob used. Specializing to the case without ancilla, the interaction can be viewed simply as a preparation of the two particles by a unitary operation on only one of them, and the set of states that can be prepared comprises all and only those two-particle pure states having unperturbed marginal statistics for measurements on the untreated particle (in the case of two-particle pure states, this also implies unperturbed marginal statistics for the treated particle). We point out that the set of two-particle states preparable by one-particle operators is a proper subset, but not a subspace, of the full four-dimensional Hilbert space of the two particles. Nevertheless, it includes four mutually orthonormal states, a fact which can be exploited to accomplish the seemingly paradoxical feat of transmitting two bits reliably via a single spin-2 particle. As indicated above, this is done with the help of a second particle, the EPR twin of the first particle, which never leaves the hands of the intended receiver of the message.
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We now demonstrate the equivalence between states accessible through one-particle operators and states with random marginal statistics for the untreated particle. Specializing to the case without ancilla, the set of twoparticle pure states th" t can be made from an initial EPR state by unitary transformations acting only on the first particle consists of all and only those two-particle pure states yielding correct marginal statistics for measurements on the untreated particle. These states can be de- (7) and (8) [5] [6] [7] [8] [9] 
